Death of solid tumor cells induced by Fas ligand expressing primary myoblasts.
Anticancer therapy for solid tumors suffers from inadequate methods for the localized administration of cytotoxic agents. Fas ligand (FasL) has been reported to be cytotoxic to a variety of cells, including certain tumor cell lines. We therefore postulated that myoblasts could serve as non-transformed gene therapy vehicles for the continuous localized delivery of cytotoxic anticancer agents such as FasL. However, contrary to previous reports, fluorescence activated cell sorting (FACS) analyses revealed that both primary mouse and human myoblasts express Fas, the receptor for FasL. To avoid self-destruction and test the cytotoxic potential of myoblasts, the cells were isolated from mice deficient in Fas (lpr/lpr), the mouse counterpart of human autoimmune lymphoproliferative syndrome (ALPS). These primary mouse myoblasts were transduced with a retroviral vector encoding mouse FasL and expression of a biologically active and soluble form of the molecule was confirmed by the apoptotic demise of cocultured Fas-expressing Jurkat cells, the standard in the field. To test whether the lpr myoblasts expressing FasL could be used in anticancer therapy, human rhabdomyosarcoma derived cell lines were assayed for Fas and then tested in the apoptosis coculture assay. The majority of Fas-expressing muscle tumor cells were rapidly killed. Moreover, FasL expressing myoblasts were remarkably potent; indeed well characterized cytotoxic antibodies to Fas were only 20% as efficient at killing rhabdomyosarcoma cells as FasL expressing myoblasts. These findings together with previous findings suggest that primary myoblasts, defective in Fas but genetically engineered to express FasL, could function as potent anticancer agents for use in the localized destruction of solid tumors in vivo by three synergistic mechanisms: (1) directly via Fas/FasL mediated apoptosis, (2) indirectly via neutrophil infiltration and immunodestruction, and (3) as allogeneic inducers of a bystander effect via B and T cells.